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PURPOSE:To provide a new cyclohexanetriol derivative useful as an intermediate for lalpha- 
hydroxyvitamin D derivatives. 

CONSTITUTION:The compound of the formula [R<1>-R<3> are each H or OH- protecting group- X is O 
CHCH20R4, CHCHO, or CHC02R<5> (R<4> is H or OH- protecting group; R<5> is lower alkyl) ; Y is H; Z 
is OR<6> (R<6> is the same as R<4>); or, Y and Z are combined into single bond, X and Z into =N)- 
=CHCH(OR<7>))-, or =CHC02- (R<7> is H or lower alkyl)], e.g. 1,5,6,7,8,8a- hexahydro-6- 
methoxymethoxy-3-methoxy-3H-2-benzopyran-7,8-diol. The compound of the formula is useful as an A-ring 
constituent in synthesizing 1 alpha- hydroxyvitamin D derivative bearing a substituent, esp. at 2-site, for 
example, being useful for synthesizing 2beta-hydroxypropoxy-1 alpha, 25-dihydroxyvitamin D3 promising its 
clinical applications as a medicine for osteoporosis high in blood sustainability. 
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(57) [gift] 




5S«K R». R'feit/R'WH-SfcttfflS^D, =&* 

= CHCHtOR 4 S, =CHCH03*fctt=CHCO 

R'SSgTavXttY t Z Yi-m\Z.1i-DX&i£ii*&t> 
h ;^ViBXtZtt-l^lC^t?T=NO-S. =CHC 
H (OR') 0-&i:fcra=CHC0i-3£aU 
Ytt*^IS^F$aL. R«^J;rfRM4**S?*fctt* 



&#©-&j£<f>|lfl#£ UTS JUT**. 
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1 

[#ffl!#©l8B] 
[fbi] 




(i) 



OR 2 

R\ R». *<kr;R'«^-*?ctafflM^D. s-**^ 

Xtt&^K^, =CHCH,OR'S < =CHCHOSS 
fcfi=CHCO»R s a£3?U *bTYt3:*sSsiiH^3E 
b JL^> Z tt- O R' s$s-r^x»i Y t Z tt-jg Cfto 
TUMS^fcSb ;^liXiZU-81:ft,T=NO- 
£. =CHCH (OR') 0-S*^tt=CHCO l -S 

R 4 *±i;RMS**IiTa«:fi*8S©«a«S:«b, 

[^©BlfflfcRW] 
CO 0 0 1] 

1 a-t Fn*>-t;$'3>DS§3f#. 

t * 3 >D> t*^jS-r*fc»©2S?5:A 
#(keyA-ring synthons) tbT^/Sft la, 2 0, 3 ff 

[0002] 

[*£*©&fii] jfi^, t^3>DW^©ii J gfc#i^ _fc 
E©1 o-t Hn+->lf^3>DSI^&J&*, 
©1 o-t Fn+vlf^3>DSI^*tEM l BtLTra 

[ooo3] j&maacssvv&aigtesjgtbT-e© 

1 Qt, 2 5-j>t Hn*->t^3>D>». 

>fl:Ufc«JcPBsa-rs c t tc ioT 2©ir t K p*->r 

t^-Sri* [WAtfD.S.Patent No. 4, 6 6 6, 6 34 (= 
ftP8B3 6 1 -2 67 54 9^£f8) &M] , ®8©A* 



(2) #H¥6-2 5 0.3 9 

.? 

[0 0 0 4] £&. 3>A*->'x>h^:l a-t r-*n+ 
vtr^3>DK«*©^^tLTli. WAtf, (S) 
- (+) -%)l>X>Zm®ftZl}& [I. Org. Chen. 
1 9 8 6, 5 1, 3 0 9 8- 3 1 0 8^88]. (R)- 
(-) -3})l#>Z®®ft [J. Org. Chen. 1. 
9 8 9, 5 4, 3 5 1 5- 3 5 1 7#B8] . v-^n^ 
t>y*J«>KlXfA$ffll»^S [Tetrahedron 
Letters, Vol. 31, NO. 11, pp 1577— 158 
10 0, 1 9 9 0#JI] fti'fciD.l a-tHP+->t^5 
>DBf8#©A-«#Jj£gS#(A-ring synthons) 
U CDS«J$88# (CD-ring synthons) iig^S 

[0 0 0 5] 

[«9ia<#»b.j:3£-r*iSB] ba>bfta*5. me, 
x tiffin ic mm&$> z>{tt;%><D®.m fc&g t r -a r t . 

a? -rbt)®jeT#-sfc©T(4^u. 

[0006] b*>*>. ±EX«tE«©*j*ttv>rnt> 

^frO-^^fcBB-r-Stj^-CSD. ft*. 2/3-tKo 
*y/D^y- 1 a . 2 5-/tFD^->^S>D 
3©i-5lC2 1 a-tKn + ->tf 

[0 0 0 7] b^bT. #S£SU©§l$ti. A¥£gT£ 
ffli^MSStrJ^ISfJtbTfflU. it««SXST®ia-r 
•30 1 a-t Kn*^t^3>D8#* v 

^fC2-filCS^SS*-r-5 1 a-t HD+->tf^3> 
D &mfr(D&mz® bT A - SM8j£gB# £ bTfrfflfe&r 

-5. 

[0008] * ' 

[0 0 0 9] 
Hfc2] 




(I) 



r^o 1 OR* 

OR* 



[0 0 10) ^"f. R 1 . R'. ^.tr/RMJ^-Sittt 

XBS^®^. =CHCH,OR«3, =CHCHOSS 
ft:tt=CHCO»R«S*Sb. YtJ*^JM^^ba.^> 
ZB-OR'ISgti>XllYtZll-RI:)loT*e 
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[0 0 12] #ra#l'*5V>T. f {£SJ &*SB. ^ 
[0 0 13] ±IB-K^ (I) fc*WT. R'. R'. R. 

[0014] (o stR'co-Tsansrs'Aai 
[cct. R'tt**K^ Ci~Cs7;k*>va. Ci~ 

;w=;k 7-t^k t/ntr^^k 7"^'JJk -fv^ 
ij;k yti^u;K -fvnwJJk tvtn-ok *:/ek 
Jk 'OV-fJk MJ7Jk*n7-t?)l'g&£; 

(so ^R»oco-T^ans7;i'3^->*;p#— 

R»«fi»7^*^S. ffi»7;^->iV 
», Ci~C»77^;VS. 7U-;wsss*>i"] :«» 



CHCH (OR 1 ) 0-S£fcB=CHCO.-I^U 
I7Yli*iIf*IU. R«*J;tf 
«*SS©«SS*^U R s »ifi»7JV*Jl-S ; S:S 

loon] *^WK<i;og«an«±^5S (i) 

^n^-i^HJ^-^SiSi&l^ jta't , t§tt&©»v># 
S&Jfe&IBi UT^©E^ffl)4 J ^anT^-5 2 0 - 

5 >D» ©•&&«!> ISJ#(A-ringsyiithons) £ UTWffl"Cfe 

&ttM¥*ui«iBJiaMS. ftasffift^©* 

;Vv^AttI8©Kffi£©JS&K^£3nTV>Sl a- 
tHa + ->WS>Di. la, 2 5-i>kFD*v£ 
*3>D,. l«-kFn*->WS>D.. 24-Hf 
-la, 2 5-ytHD+->t'^S>D,ftt*rola- 

a®j&*ca*w»»3*vcv>* i «. 2 4 - vt hd 

D^->t^3>D,. 2 2 -ft HD- 2 6, 2 7-> 
ja-lo, 24-ykl«D*->W5>D.a£01 
a _ t Ho+vk - ^5>DBI##©^1 , rBWtbTfe 

R* 
I 

(ill) SCR* - s 1 -ts^nsE 
I 

R* 

R* R* ' 

\/ 

Ov) *R»o-c-^sft* 1 -7*3**7**** r'«& 



:£&»7;io *->ai?B&3 *vc v>t t> <fc v>«S7;M=- 

7JV*)VS*St)-r] :0SAtt\ ;*h*>;*3Mk *h 
+->lh+y^m l-lh*->lf)K *h=H"f 

(v) £ 
[0 0 15] 
Hfc3] 



(CB,)n 
— CH- 

[00161 -c^sns 2 D7A'.*;vs 

[CUT, nB3~6©Sat»*] :09*.tffb?fc 
Ka7 7X)k T-b5kFnK5=*3&£. R 
1 iR' XBR' t R' tt— *SKfcoT5£ 



[00 17] 
HK4] 



40 



50 



Ri 

[0 0 181 T^anS7-fe^-)VS [C^T. R'& 
tfR'ttB-t>KttfflJ*feD. S^SS^. fi»7 

7 >J -;vsx»Cr - c, . 7 5 jv+^SSsfe 

[0 0 19] LfrLT, #&S©&SS£l'T$KIfc& 
©«. R'*ilXR'©«^». 7-t^k fc-KD'Dk 
^>V-f)k ^h^->*;v*— ^k 
;k hUx^JVS'UJk h'My7ntMk>yjk te 

r t -7?J\>z?*9-A>i'V)W t e r t -^fJ1^7x 
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x;k>U;k ^F + v^^k ^Wylh+W? 
;k 1 -xF+i'X^Sfcli-rF^kFafcf^xAg 
-e*D ; r* ©«-£«. 7-fe?;k tr;\'D-f;k "?>y 

T&D ; R'WS&t*. t- h7t F*Dtf5x;k xF* 
->x?;VSfclJ^ F*->-ty TWISTS 9 ;*-LT 

x;k ^h + -HVyotJK tert-^J^f 
;k>U;k££teFUx5yk>'J;k«T&-£>. R 1 
iR'tt-tHc^oT^y^nhr'Jx^SSr^-r-SC JO 

[0 0 2 0) ctoffa^*^aoffgistUT«. r 1 

©»£«. 7-fe5Mk t e r t --Jl-fr-JtJ-hz/Vfr 
Xliter t -^*y7i^->iJMt$0 ; R* 

R'©J§£tt. 7-fe^Jk ^h + ->^^;k 

->X5yk t e r t -ygyky^gMW^'JJkXiat e r 

f h7t Fnlf5x;i/ST$)0, -?-bTR'0«-&IJ. 
tert -^y^f^y'JMTSS. Sfc. R 1 a? 
t R l fi-i&lcfr t>T-f V yn tT'J x>SSJgfi£r-5 d 

[0 0 2 1] -7j. R 5 &,fct/R'#3tL5-5(gi8S7;k¥ 

^StLTli. eutf. ;*?yk xgyk y*Dkf;k -f 
yynkr;k ygyk -fv7g\)k t e r t-ygyk 

t>. *?yk x?;k -f yyat^gaws-c**. 

[0 0 2 2] L^LT. fiSE-K^ (I) TiSfl^ft 
£&©*. #&&*>©,>: LTtt. H5St».R l tft**SC 

•f-. 7-fc9Mk. fcVXD-ok ^>y-<Jk ^F*->*;p 
#x;k ih*->iAtok FUx?yk>';;k FU 

-fV7*D tr;i- -> U ;k tert- ?Vk> u 

;k tert -7"»y7ir;k>y*, ^ F*->;*?- 

;k ^h+->ih*-»m i-i(-+->ifMt 

W:-rF5kFnk5-;l,g£3lbL ; R 8 ****®?. 

7-fe^;k tr/ta-f ;k ^>y-f ;k * F*->;fr;k#x 

3R 7 




♦ R'fa-^icftoT-f.yyntf'jT^gs^fcb ; r>« 

tKjSK^. 7-fe?;k kVtn-f ;k ^>y-f;k ^ F* 
->;(j;k#-;k xF+->^j;k^x;k F'Jx?;k>'j 

;k F 'J -f y 7 D f ;k> U ;k tert- y 
;Vv'J;k t e r t - y5\>kv>7xx;k>>j;k ^ h + 

Jk*fclixF^t Fnt;7x;pss^t)-rft;^*^(f 

ViTR'A^sgJIT. 7t?;k tert -iJ-fr-J* 
WUMtBte r t -y^ky^xXJkv'JJPS 

#X^S2:Sto-r*\ ife^ttR 1 iR'te-JSlCfcoT-f 

yyDt:ux>s^*fc>u : R'«*3gjs^. 7-t^ 
;k ^ F+i^SMk i -xF*->xg\/k lert- 

■??)Vi?*^)li'V)lX)t tert -y^^kvy xXjP 

[0 0 2 3] *5E§3©ffc^«tt» -e©S^S©aiglc^ 
i;t#© 3 o©7;k-7i;:*3>j-r5 c tffrzz. 

[0 0 2 4] 20V-7 1 : Xi Z#-*lt;:ftt>T=NO 
-S*StoL^bTY^*?R®^T*-5«-&®^; (I) 
©ft-SHj. T&foliTfBiS 

[0 0 2 5] 

[ft 5] 

N 0 



OR 2 

[0 0 2 6] -eTRZnzit-S®) ; 
^-72 : XtZ)lJ-«i:SoT=CHCH (O 
R') 0-3££li=CHC0»-3£&frU ^LTY 
^*?g®T?*-5«^©^; (1) ©ft-&ft, tfcfcST 
ESC 

[0 0 2 7] 

[ft 6 J 





[0 0 2 8] TSR*n*ft^ft; 
^;k-73 : Xtf®5SSgH\ =CHCH.OR , S, =C 
HCHOSXtt=CHCO»R 5 SS:atoU -t LTYd* 50 



tztfi-te\ztt.-3X&miiZ$it>*®'£<Dix. (i) ©ft 
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7 

[0 0 2 9] 




OR 2 
(ID) 

[0 0 3 0] -c^n-aft.^. 

[0 0 3 1] TBRJfclgAKiittSj*; ( i - 1 ) ©ft. 
%%>ifi>f)V-zf\\z. iC (I -6) RV (I -7) oft; 
•&<a*ty;p-^2 -tuxiC (i -2) . (i- 

3) , (1—4) , (1-5) , (I - 8) , (I - 
9) m* (I - 1 0) <Dtt.t59>iMf)V--73&Mr?Z. 



(5) &PI¥6-2 5 0 3 9 

* * [ft.7] 




OR* 
(IE) 

10 [0 0 3 2] *%?g©->^D^+D-> YV*-)V8mft 

[0033] 
[ft8] 
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nn HO ^ 




(6) 

RIEXSA 
pn 80 — 



«Bli¥6-25 0 39 



70 



HO' Y >0H 



OB 2 
OR 2 

IV 



0 



R s 0 / V^08' 



08 1 



IX 

R'SOtO 



HO' s % 08' 
OR* 

VI 



"I! 

OR* 

""1 

HO / V*OR 1 
OR" 




NOB 



OR 2 



OR' 




III 



R'O*' Y »0R' 
OR' 



0 OR' 



VII 

I 

OR 2 
N — 0 






[0 0 3 4] JrI2&5£«K R*. R*, R\ R'» R s * 
£&L. R' liT^^S (0Uli> x?;p 

[0 0 3 5] ±ESiSlgAfc*-r&Ig©K«ICt3U 

[0 0 3 6] (X) fr&S&fc&VHE-© 

3, 4, 5, 6-fi©*KS*5ffiS!$n/5:5?*-;V (I 
X) *HTRy*-* (IX) tS-^-Jl' 



40 }Z%L 1 ~2 Ofg^Ov^^lofrJVAyS FS>^5MV 
tSM«©$«ET*fctt^#ftTK:^S^UU»2 0 0 
5. ctlfc^-Slc^C-C 1~1 OfSt^eoafcJcRK, is 

$mAT^a*^L»2 o o"c©safciiD^-r<5J:tc 
iD. *siwasnt5-^t>-i, 2, 3, 

4-^h5*-^R«{* (V I I I) *KS 
*5ffa3nfc5-^t>-l, 2, 3, 4-fh5t 

so -frwtmfr (vi 1 1) *nm\z&\,w&mE.&iztt 
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(7) 

11 

u 3, 4-&©*at&sanfc5-'\*-fe>- 1, 

2, 3, )imm# (VII) £H-5. 

[0 0 3 7] 3, 4-e©*^«asn&5-'\+-fe> 

-1, 2, 3, 4-xh7*-;V3§3H£ (Vll)tt. 
tT'jy>. h'Jl^V75>^f©aS®ff«TtC, 1 
~5{g ; £;VtDp- h;VX>^jV*-JV^D'J H. ^i?> 
*jp*-;nrnu Fft£*©x;l'*x;Ht3!!i, 
»©#&T3:fctt*#aETlc»- 3 0~£)8 0"C©a& 

TSjcs-fr^^ticiD. 3. 4 -fi©***ffa*nfc 

2, 3, 4 - K'J k HD+-> - 5 - ^t>- 1 --f A' 10 

=tj7.)^-t-Yvm» (vi) \z$mti>. 

[0 0 3 8] tyXWt-h (VI) li«8fcttV>X 

mmzmmis. rs^fusa. rs^'j^a, *snt 

££K«kD, 3, 4-tt#ffa3*lfcl, 2-X#*-> 
-5-^N*-fe>-3, 4-S**-MBf3S# (V) 
rtOTSS. S&. l,2-X#*S/-5 — >3Hr> 
-3, 4-v^-;^^flt (V) UD-y^h+V-X 20 
XHSCSSSSt-r^Sao^atU. Koefner et a 
1., Liebig' » Ann.Cben., 1 9 8 6, 1 6 0 0-1 6 

[0 0 3 9] I#*->F (V) \f%mzm*=-hVJVtZ 

%mt*. en* «. ai#+yF5^?;-;K x*/ 
by? a, ->7>fl:-7^->'7Aaf©vTyfl:S)tK 

tCfcD, 3, 4, 5 - HJ t h*D^->- e-^y^rXh 30 

ij;M5<ktf-e©*isa#8#: (iv) 

•5. 

[0040] nen^xMuv (iv) ^-smiic^t 

StcU 3, 4, 5-h'JkFD4->-6-^ft- 

;W3±t/*©*ss&&a# ( 1 1 1 ) trs. 

[0 0 4 1] 7*?kH (I I I) 6» t 

Fo*->;i':ra>tRj63-a\ (i i) it 

[0 04 2] c©.k3fcb-ai&ft**BSS>&<«&sn 
£3, 4, s-hUtHD^jz-e-^xi— 

v'A (I I) Slfift^fVX >DD*M, ^DD 

x^>. h;nx 5>:t*ir >££©*«£&«£:£# 
U HJXt\IV75X KUi>>fcH©ttJK©«F«~F* 
fc«^#ST. K**->A»C»L 1~2 OfS^©*® 
h U >7A*igiS, ^SffiSSt t e r t -tmP 
ft£©8fcai£*3- 2 0~*«I3 0'CTSJ65-a-5^ 
<kD, 4)Slfcrh'JM+i'Wl > S-JRffi^tttD 
LSSfl;Lfc->i'D'\*ir>h'J^-JV^»: (I -1) 50 



#^¥6-2 5 0 3 9 

[0 0 4 3] ->^n^+D->h>J^-;V^«: (I - 

1) ?h7k|:D77> 
&£Wffi&£Sf£fcfct?-©*i©il£S8t I f , T, 
ICJfcUTsWK, R^t*©S©fiFfiETtC 

'^-Jl^fr (1-2) ZftZZtiPVtZ. 
[0 0 4 4] v^D'v+lrVHJ*-^^ (I- 

2) ia«stc^Bi*-r-5c:tic<fco. v^D^ir> 
hu*-;vs^ (i-3) icg< Stan's*. 

[0 0 4 5] ->^n^\+1r>hU^-;VSI««: (I- 

3) WAIJ^tV -7 1 

V>TX2*S£©a#£ h7>7sA^>X^t3tlf^S^: 

->SfSS# (1-4) S^SCtmi. 
[0 0 4 6] v^n^+lr^MJ;*— »8SS# (I- 

4) tt*ftR:at>. ixf;U»s*«fci'-fvyf;i' 

>h»J:*-;H§iS# (1-5) £f§*C<>:#T#S. 
[0 0 4 7] 3 ^It. ->^D^-*r>bU*-;i'SI»* 
(1-4) *fc«->i'a'\*ir>b'J*-^SS^# (I 
-5) Z*mtt.V-1V7T)l7)VS.=.Vk, 
^AJJl'S-C'A. h*^Xh+->7;P5 

A. ^-fkU^^AhU-f V^^^Sx^AfeCT 

^n^-9->hU*-Jl/SI^#: (1-8) 

[0 0 4 8] -7j, ->^D'\*D->hU^--;i'Si«* 
(1-2) ©fiJja*KSS*X7^ /SBStWAtfi'v' 
^ D^+Wk^tfvM 5 Fft£ £ UlXf 

CttcfcD. ~>9n'\*D->hV*-)l'mm# (I - 
6) 

[0 0 4 9] ->i7n'\*1r>hU^— (I- 
6) ttfcifefcftK x.7,T)\r®ft*.if.%K.=MV~J : f-fr 
7;V5X^A^f-ca7cL. ifStCfcCTflBBDVlo- 

;v*«^T7-fe^-;Pfl:f-5ctCiD, x^da+U- 

>hV*-)V8&fc (I -7) £ff5Cii&5T#5. 
[0 0 5 0] 5'jm'V*1*->HJ:i— > (I -7) tt^ 
F7kHn77>. ^**1fX x^/- 
;v^if©*SttS«t*©ii-&SK't'> p-h;vx>x 

D» ~>ira'\*V>h>)*-)l®m# (1-5) ff<5 

[00 5 1] 5/^D'\=1r-lr>h'J*-;PSI^ 
(1-6) tt. <£»7;V^-;l''t'> TKKfW-HJ^A. 
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(8) 

13 

zKStfc'J^A, *®fl:*U^A, *&{tA-'J£A, ± 

& (1-9) £fl-5;:£#T#-5. 
[0 0 5 2] >^D^\4lt>h'J*-JW^^<|: (I - 
9) 13. ^felrt¥^K*-r*^tlcJ;D->!?D'\*-9-> 
h'J*-;Vg§g# (1-4) £#T#-5. CO 

S-T-S^ft [f h7AHD> 1^-7. (Tetrahedron 
Letters) 13 till 5 7 7-1 5 8 01 (1 9 9 0 

[0 0 5 3] *fc. vi/n^4-9->h'J*-;^S* 
(1-9) fi. v?d^*-?> HJ 5r-;i/3&S# (i- 
2) ttv'J^SKl^^SrKiSS^-. *UTPeterson 

[0 0 5 4] yJ'D^VhiJt-WM (I- 
9) tt. ^aiCSe^XXT-A^S^^b'J^^AT^ 
SX^A, frmtV-i-'J-73-)l7)\>*=-Vk1ZZ<»®&. 20 

(1-10) s^sct^-ce*. 

[0 0 5 5] co t fc5ictT#e.n5v^D'\+-y->h 
u *-;i-e^fr ( i ) [itiisKi&iSA ici5fts^ ( i 
- 1) (i - 1 o) (Dit&m <DKfom-sm->z> 

%m ■ mnx&tmmzLTftbnz. wxn, &&& 

amu fi#*. -km^xm-Amv. sag 30 

r-^57-r^ftCi0«^U ->?D'vHJ->r- 1 J;i-- 
A^ft (I) £85 
[0 0 5 6] *< LTn^tlZispU^Vyht)*- 

Ammtt (1-8) «, 2-fio*ffis*hyx^7 
fflflsp- r-;px>x;i>*x;k ffiffc^>-if>x;^x;u 

A. ^ftr-'Jx^^^^U^^A^fTSTC-rsc 

ttcfco. x^daw>^- (xi) t-r « 

1 a-t KD*vlf:J'5>Drt;£4&©§3ia©£»©A- 

SStCiD [09A«, E. C. Baggiolin! et al., I. Am. 
Chei. Soe., 1 0 4 , 2945-2948 (198 2) 
#JSB] fc£0&3¥«ffift£feOfja5eLfc8]€?6g<Dl 
a- 1 Hn+vtf^S^DSI^fcgK dtdJTS*. 
[0 0 5 7] L*t>. *$&W<Di'!;a'\$-$>h>)*- 

fr&mmt. i, 3-&©*fcs-r 2-at:t>*&g£ 



ft@l¥6-2 5 0 3 9 

(1-8) ©2-&©*SSlC3-t HD^i/ 
tf;l-g£3IA-f -5 £ t <fc DTK* 
[0 0 58] 
[fc9] 




(XII) 



R 3 0 I 0R ' 

0-CH s CH 2 CB,-0H 
[0 0 5 9] T*^nsft^©S^fi£U ^UTCOft; 

[09x.fi. E. G. Baggiollnl et at., J. Ad. Che 
m. Soc, 1 0 4 , 2945-2948 (198 2) # 

[0 0 6 0] 



Hfcl 0] 




OH 



0-CH 2 CH 2 CHj-0H 



[0 06 1] T*Sn520-t Pn+S/yDiK+i'- 
1 a, 2 5-vt Hn^->tf^5>D.SSIii-r-5Clt** 

[0062] 

3n3t>©TrifrV>. 
[0063] £#01 l 

[1, 2:3, 4 - bTX (y^fJWft'>^^i') 
- 5 - A*-fe>©£fi£] 3, 4:5, 6 - O - V>iVJ 
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Dtri)x>- D - -7>xl — JH2 8. 5gtcN. N - 
ft]*.. 1 OCClCllD^UT^^y-^SSSU^. 10 

BKII8>W8*bTV>S;:2:£«f8L;fc&. 1 7 OtC 
M?SbT3S£!)S©N, N-^fMMTSH-^? 

15 0"CCL. »*C»S1 0 0m I £4>l/3 
SmSS«9 0t:im©SfflfeS:S*3-ftfc. 

ft)*.. «t8SSftS*tft»bfc. wtaji£«#il8?^ 

©fcttS^TT* 1 , 2:3, 4-tfX 

- 5 - <\tt>&6 0. 7gifc OK* 5 

4%) . 

[0 0 6 4] NMRX^h;V (90MHz, CCli) 
5:5. 90 (ddd, 1 H, J=5. 7, 10. 2, 
17. 2Hz). 5. 1 3~5. 52 (m. 2H) , 

4. 37 (ddt, 1H, J = 0. 9. 5. 7. 7. 6 
Hz). 3. 8~4. 2 (m. 3H), 3. 7 0 (d 
d, 1H. J=6. 6, 7. 6Hz) . 1. 41 (s. 
9H) . 1. 34 (s, 3H) 

lRZ.H?h)V (neat, cm' 1 ) 
29 84. 2 9 3 2, 2 8 8 0. 1 4 5 5, 1 3 7 8, 
1 2 5 0, 1 2 1 4, 1 1 54. 1 1 2 0. 1 0 6 5. 
99 3, 924, 84 6. 5 1 2 

wtm 

[a]» = 4. 18' (c = 2. 00, CHCIi) 

mm 2 

[3, 4- &*?JU*?U>z?tti') 

> - 1, 2 - v-t-bvftm mm 1 tzxQnznit 

1, 2 :3, 4 - £ * (i>*3 L )l'*3 i \'>>>**>') - 
5-^-fe>36. 8g»C*»K3 0 0mlfi«tt;*6 
Oml Sftlx., 4P51B}&#L£&. R£St£* 

©Ao 5 0 %*Kft;^- h 'J C A*®«c 5 0 0 m 1 Ci» 

cfetsirrss, 4- (^?;v^^v>^*x) 

- 5 - ^*-fe> -1.2- S?*- ;VS 1 3. 5 
(|R$4 4?K). 

10 0 6 5] NMRX^hiV (9 0MH«, CCIO 
3:5. 9 3 (ddd, 1 H, J = 5. 9, 9. 1. 1 

5. 3Hz) . 5. 1 7~5. 5 2 (m, 2H) . 4. 
42 (dd, 1H, J = 5. 9, 6. 4Hz). 3. 5 
~3. 9 (m, 4H), 3. 0~3. 4 (brs, 2 
H) . 1. 4 2 (s. 6H) 

IRX^ hJl' (neat, cm 1 ) 
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34 1 4. 2 9 8 4. 2 9 3 0. 2 8 7 8. 1 7 2 7. 

1 6 4 5. 1 4 5 5. 1 4 2 8, 1 4 0 7. 1 37 1. 

1 2 50. 1 2 1 4. 1 1 6 8. 1 1 2 0. 1 0 5 5. 
9 2 5. 8 7 4. 8 1 2. 7 7 9. 7 34. 6 64. 6 

2 1. 5 11 

mm 

[a]» = +4. 66° (c = l. 07, CHCh) 

mm 3 

[3, 4- IJ-VyVtt-s) -2-fcKD 

10 ~\~s - 5 - ^vfc-fe> - 1 - ■ill' P - h)V3L>X)\>-fc-)~ 
-h©-Sj£] 3, 4- (v^?;^^U>v**x) - 
5-^*-fe>-l, 2-v^-;U9. 7 7g£t'J^> 
15 5ml. ^DDWA5 2m 1 tig^U CCTS 
it P - b)VX>X)l*~)l 11- 3 9 g £ 4 HfcftttT 
'PV~f-3tiiX.1t. OTT^ 6 BtraiS*^ U *©Aofc6N 

©astc»»t. yi^vx— ?^T?i*tubfc. isajatSr 

-f*3, 4 - (-✓>5 1 Jl'^3 1 W>v**» ■- 2 - tH 
a? D+v- 5 - M=-fe> - 1 - -iM p-h)lZC>X)V 
■tit— h&l 7. 8 8 emtz. 
[0 0 6 6] NMRX^ HI' (9 0MHz, CCIO 
5:7. 80 (d, 2 H, J = 8. 2Hz). 7. 35 
(d, 2H, J = 8. 2Hz) . 5. 87 (ddd, 1 

H, J = 6. 4, 8. 9, 17. 3Hz) , 5. 1 5~ 

5. 4 9 (m, 2H), 3. 5 8~4. 5 0 (m, 5 
H) . 2. 45 (s, 3H) , 1. 37 (s. 6H) 
IRX^HMneat, cm" 1 ) 

3 5 08, 3 0 84. 3 0 64, 29 84, 2 932. 
30 28 82, 1 64 7. 1 597, 1 494, 1 453. 

1 3 69, 1 3 0 8. 1 2 9 1. 1 2 1 3. 1 1 74. 
1 1 1 8. 1 0 9 6. 1 0 6 3. 980. 9 3 0. 89 

6. 8 7 3. 8 3 4. 8 1 4. 6 9 1. 6 6 4, 5 5 
2, 514 

mm 4 • • 

I. 2-X#*>-3, 4- VyMf)V^Vy'J^ 
-» - 5 - ^*-fc>©£f£] 3, 4- (S>;* 9^ 

- 2 - t HD*-> - 5 - ^-fe> - 1 -'f 
)V p - h;VX>^;V3jx^— M 7. 8 8g*^^y — 
40 »8 0m 1 fcj8*PU SST&TklSiK^HJ^A 1 7. 
1 1 gSMTl 5#f3Mf#L;fc. EJSfcS-fe^f 

auTaau v'x^x-x^Tteasac^tfc. a 
x#*>--3, 4- (>»^g 1 ;v^5 L P>> , **>') -5 

[0 06 7] NMRX^h;K9 0MHz, CCh) 
5:5. 90 (ddd, 1 H, J=6. 7. 9. 8, 1 

7. 2Hz) . 5. 2~5. 52 (m, 2 H) . 4. 3 
50 6 (dd. 1H. J=5. 4, 6. 7Hz) . 3. 6 1 
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(dd, 1 H, J = 5. 1. 5. 4Hz). 3. 09 
(ddd. 1H, J = 2. 6, 4. 1, 4. 9Hz). 
2. 83 (d d, 1 H, J=4. 1, 4. 9Hz), 

2. 70 (d d, 1 H. J = 2. 6, 4. 9Hz). 

1. 44 (s, 6Hz) 

I RZ<>? h)V (neat, cm" 1 ) 
3 5 2 0. 2 9 84, 2 9 2 8, 1 7 2 5, 1 6 5 9. 
1 5 9 7. 1 4 94, 1 4 5 4. 1 3 5 8. 1 3 0 6. 
1290, 1250. 1212, 1188, 1176. 

1 1 2 0. 1 0 9 5. 1 0 7 1, 1 0 0 3. 9 1 9. 8 10 
7 6, 8 3 6, 8 1 6, 7 7 8. 7 1 3. 6 9 0. 6 6 

3. 5 7 1. 5 54 

mm 5 

[4, 5- (viJ-hM-vyv**^ - 3- tFo 

9A*i8?S5 0ml £1 OlCtC&SIL, ->7WW-b'J 
A 1 0. 2 3 g&&m-2iif3.\ / >&vtZ'J>b-??mZ 
Tz. 1 0'CT4 5Wm#LJt&. 1, 2 - X#*V - 

3. 4 - (i?*5 1 ;M^l'>v:*3 1 v') - 5 -'\4ir> 

7. 6 1 b£*:?/ , -;V3 0ml IC&jgU &&Lfctr> 37 

gsioifouife. ^ia-c2^Ka^ufca. 

U TfB0fett«: ; ft-rS4, 5 - (J>^fW?l'>5' 
• 3 - tKn + y- 6 - '\^f>-t-'J^* 

2. 1 Igifc. 

[0 0 6 8] NMRX^ HM9 0MHZ, CCU) 
5:5. 94 (ddd, 1 H, J = 7. 6, 10. 7, 
18. 3Hz), 5. 2 5~5. 5 5 (m, 2 H) . 30 

4. 40 (dd, 1 H, J=7. 6, 8. 0Hz). 

4. 0 8 (m, 1 H) , 3. 7 6 (dd, 1 H, J = 

5. 8, 7. 7Hz), 2. 64 (d, 1 H, J = 5. 
9Hz), 2. 63 (d, 1H, 6. 4Hz), 2. 4 
6 (b r s, 1H) , 1. 4 2 (s, 6H) 
IRX^WKneat, cm" 1 ) 

3 44 6. 3 08 6, 2 9 8 6. 2 9 34, 2 9 82, 

2 2 5 0. 1 64 5, 14 5 6. 1 4 1 1, 1 3 7 2, 
1215. 1168, 1121. 1068. 991. 9 

3 3, 87 3. 81 0. 511 40 
#5109 6 

[4, 5- (=J*3-)V*?V>Vtti') 
» 6-^^7-y^h>))VO^m 4, 5- 

(-^5 1 ;^5 1 W>^**-» -3-kHD+->-6- 
^•fr- >- h 0 )\> 2 . llgCy'fy^D £ JkX^T 
5>9ml£JDA. •PVVCO'CT;* h^^^i'nU 
H2m i Z'PVf-DMXft. O^T 1 6fSffiig#Lfc 
>?x5 : ;PX-5 1 ;l'3 0 0mlT^S?U. 1 Ni&&. 



#S¥6-2 5 0 3 9 

J* 

y;p*5A-c»jfibTTE©«itts^r-r*4, 5- (^ 

-'V7 r ^>-HJJl'£2. 2 8gHfc (OT8 8X) . 

[0 0 6 9] NMRX^? (90MHz, CC 
1,) 5:5. 93 (ddd. 1 H, J = 6. 3, 1 
0. 2, 17. 3Hz) , 5. 16~5. 5 2 (m, 
2H), 4. 74 (s, 2H), 4. 35 (dd, 1 
H, J = 6. 6, 7. 3Hi) , 3. 78~4. 00 

(m, 2H) . 3. 4 5 (s. 3 H) , 2. 6 0~2. 
8 0 (m, 2H) , 1. 4 2 (s, 6H) 

1 RZ^Z h)V (neat, cm" 1 ) 

2 9 8 6, 2 9 3 4, 2 8 9 6, 2 8 2 6, 2 2 4 8, 
1 6 4 4, 1 4 5 5, 1 4 1 4, 1 3 8 0, 1 3 7 2, 
1 24 5, 1 2 1 6, 1 1 54, 1 1 0 6, 1 0 6 2. 
1 03 9, 9 92, 9 20, 87 5, 809, 5 1 2 

mm 7 

[4, 5- (i'^f)Wfl'>^*-» -3-*h* 
h+->- ;M-*v-A©-&{£] 4, 5 

- {V^ft^VyVttiA -3-^h+->P<h + 
v- 6 --\:/x>-HJ;H 5 9. 8mg££t8 WVX 
>IC8#L. -7 8"CtT0. 5N-**fty-fV/D 

t^K/vi'S^Ai. 6m 1 ^nax.tz. - 1 8t:T2^ 

RSSMfU -4 0"CT?3 0#[SMS#U •PWCO'CICT 
5%%m&*'>\,-f-Dl®Z-1i. Rj&jatfcvx^x-T- 
)rt*RL. «aB*«a*T*»L&. M*S5^T^ 
^^AT&j&Lfcg. SiJBETICiSJSU, 4, 5- (S? 
j<5 1 ;i'^9 1 U>i?**i') -3-^f-4->^h*->-6 
- ^fy-f— 9 1. lmgifc, 
[0 0 7 0] ±StJ;i9^6.nfc4, 5- (i^^/M 
^l/>i?^-*x) -3-^h*->^h*->-6-'\^ 
7P91. 9mg£bT'JS»lml giST 
t Fn*->;i'7S>tSi&&4 5mg$ML £iiT8 

n$mm#u ^snfes^srvx^n-x^-cis^ 

-> 'J *^)V* 7 A? DY h ify 1 A -caa-f -5 £ t K«fc 

o, TiBa&ttfcirr^, 5- (s^^m^v-vv* 

-3-* h+->^ h+->- 6 
+i/AS8 9. 5mg#£ 0R2£5 2*) . 
[0 0 7 1] NMRX^J HI/ (9 0 MHz, CC 
10 3:8. 0 2 (brs, 1 H) , 7. 6 2 (b 
s, 1H). 7. 49 (t, 1H, J = 6. 4Hz), 
6. 93 (t, 1H, J = 5. 4Hz) , 5. 64~ 
6. 1 0 (m, 2H), 5. 16 ~5. 0 0 (m 4 
H) , 4. 5 6~4. 9 0 (m, 4 H) , 4. 2 4~ 
4. 4 8 (m, 2H), 3. 7 2~4. 10 (m, 4 
H), 3. 39 (s, 6H), 2. 67 (t, 2H, J 
= 5. 7Hz), 2. 50 (t, 2H, J = 5. 9H 
z) , 1. 4 2 (s, 1 2H) 
IRX^h^ (neat, cm" 1 ) 
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3 3 7 9. 3 08 8, 2 9 84, 2 8 9 2, 2 8 2 6, 
1 7 2 7, 1 647, 1 4 5 3, 1 42 7, 1 3 8 0, 
1 3 7 1, 1 244, 1 2 1 4, 1 1 5 2, 1 1 0 0, 
1 0 3 2, 9 9 1. 9 2 0, 87 6, 8 1 3, 7 0 5, 
66 5,51 2,453 

mm 8 

[4. 5- &* 1 ?A* : ?l'>i?**i') -3- <t- 

^;i/v^^v>j;p^'» - 6 -s\~7t->- h<))V 

4, 5- (-J^)V^U>"Jt^r» -3- 
tFP+->-6-A/r>-h'JJl'2. 1 lgHsy 10 
V-)V2. 0 gi3,kt*gft;*?V>5 0m 1 ifiZUZm 

iatico-c-et -yg L ;Pv'^5 1 ;v->u;^nu K2. o g 

;VX-xJV3 0 Om 1 fiftfi© 

A^D-7hif57-<TSiSUTT£©%tt^^^4, 
5- (v'^5 1 ;^5 1 W'>-^*-» -3- (t-fffr 

y^^;vvU;k*+-» - 6 -^y->- h 'j;^2. 

6 3gH£; (fR$7 9 36) . a? 

[0 0 7 2) FDHSX^:? 

[M] '311 
tM%09 9 

[4. 5- (^*7Vk* 3^ >-:***>) -3- (t- 

->A©£j£] 7 4, 5- (v^^J^ 

-3-^h*->^h*->-6-'N^ 
>nHJ;H5 9. 8mg©*toDlC4, 5- (v?^^ 1 
-3- (t -TtVI/S^tVVvU 
-6-Ayf>-h i ;;l'2 0 6. 2mgSffl 50 

Ct\C£Q, 4, 5- (i*;*^;*? - 
3- (t -•f^JkytJ-fr-sVfrtti') 
7— JI^+S'ASl 6 7mg#fc (W7 7») . 
[0 0 7 3] ##091 0 

[4,5- (^^?JV^?W>x^» -3- (1- 

sRgH&T* 4,5- {rJ^^^J-VyV^'y) - 
3 - k F 6 - ^\^t>= h 'J Jl' 3 . 5 4 g SI 

-;j,X-x;V2. 5 7ml«aTUfc. 2miBHa#Lfc© 

-r«rtK«ko» TE©!»&s^r-r«.4. 5- 
frU-vyvtt's) -3- (i-xh*->xb*-» 

- 6-^y-y=.y~<))Vi4. 4 lg£§fc («^9 1 
%) . 50 
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[0 0 7 4] NMRXt?(-;l' (90MHz, CC 
10 5:5.7-6.1 (m, 1 H) , 5.1-5.5 

(m, 2H), 4.9 7, 4.9 0 (q, J = 5, 1H 
z, 1H), 4.35 (q, J = 6, 2Hz. 1 H) , 
3.4-4.1 (m, 2H) . 3.6 0 (q, J = 6.9H 
z , 2 H) , 2.6-2.8 (m, 2 H) , 1. 42 

(s, 6H) , 1.3 4, 1.3 2 (d, J = 5.3H 
z, 3H) , 1.2 1 (t, J = 7. 7Hz) 
#%fi11 1 

[4,5- (rs^fr+J-VyVii^s) -3- (1- 

m 4.5- (v^?;V^5 1 l/>v*+-» -3- (1 

g*%»h;VX>l 3DHCSSU -78t:{CT2N- 
AmfciS-f VJ^)V7)VS.-Vk2. OmlfciSTFLfc. 

- 7 e'er i o oftfflmnv. mmox^zn&mvrz 
i o%%mm&4>L-?-DtaArz. sMii-f 

^TSRb. W&JI Lfc. 
*->'>AT&t£Lfc&. SJETtCiSiSU 4,5- (i? 
^^;^^l^>^*+» -3- (1-Xh+vXh*- 
-» -6-^7*7^- 2. 6 1 g#fc. 
[0 0 7 5] #5n^4,5- (J>j<tVM? l I<'>^:*- 
-3- (l-Ih^>lKy) 
-;b*^TTtf'J> 5 >2iiillc^b. O-CTkHn^ 
->;W73>«KJB4 4 2ng*JlPA^:. SST4©Ffl«^ 

l, #e.nfcKi6?s : &x-^;i'TSiRbfc. 

ft£iI*-Ci£#L. fefc&BSY^v-tfAT&igLfc 
SBETtcSffi-r^CttiD. 4,5- (^^ 
^VyVtt'Si -3 - (l-Xh*->Xh*-» - 
6 -A/'ft-M+yAS 1.00 gflfc. 
[0 0 7 6] fNS0U 2 

[4.5- (5>;*7\>l';*^l'>> f :**5') -3- (t- 
^;Vv'7xx;i/->U - 6 -^\^7>- h U 

;K&£j£) #st09 8 lC&V>T» t -^tVIo^tVI^U 
MDU K2. (TgWf^toDlCt-^;Vv7xx;i/-> 
•J D U H 3 . 6 5 g SfflV5fc£W«##« 7 t [^81 
KEJSRtfflfSISSfcfTOCfclCfcD. 4,5- (i>* 
9 1 ;M^l'>^*-» -3- (t-T'f^i^ 

[0077] ##0U 3 

[4.5- (v*7\>l<;*3 1 l<->v:**v) -3- (t- 
^y?!-^'/ 1 ;^-/) - 6 -s\77-f-)l>* 
*->A©-&j£] ##09 7 K£V>T. 4.5- (S^tMV 
tJ-VyVtti') -3-pth+^ h+5/-6-^ 
T>ZhiJiH 5 9. 8ng©ftt>DlC4, 5- (i>*?MV 
^^U>v^*-» -3- (t-5 , rJl'y7irAyU 
JV^S") -6-'\5 r 7>r:b>J>'V2 8 8ng£fflV>fc«. 

D. Tffiffl«Hi£*rr*4, 5- (y^Wrl/>i' 
-3- (t-^;V5?7xn;VyU;^*-» 
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- 6 -'\7y~)—)W*i'l*&2 0 5mg#fc. 

[0 0 7 8] FDSa^^f b)V 

[M] ♦ 4 5 3 
£J£091 

4, 5- (v^A-^l'Vv^v) -3-^h^-> 
;* h*-> - 6 - s\7fi— M+->A8 9. 5mg$S 

o. o 3 5m i zmxrc. o'er! 05e*ffiS^K^-h 
&. K^as^i^x-^VTftRt. ©maw*, w 

#1--54, 5- (^^?;V^?W>y**-» -6- 
(*h*v*h*-» -3, 3 a, 4, 5, 6, 7 - <\ 

1 - "?> , /-f VttW-)V* 5 0. 
OmgW; (JR$5 5 6 X) . 

[0 0 7 9] 'H - NMRX^? (90MHz, C 
Ch, TMS) 

4. 76 (d, 1H, J=4. 1Hz), 4. 6 6 20 
(d, 1H, J=4. 1Hz) . 4. 63 (ABX, 1 

H, J = 8. 5, 10. OHz), 4. 41 (d d d, 
1 H, J=2. 3, 2. 4, 3. 3Hz)> 4. 13 
(ABX, 1H, J=8. 5, 10. OHz) , 3. 9 
8 (dd, 1H, J=9. 5, 10. OHz) , 3. 6 

3 (dd, 1H, J = 2. 3, 9. 5Hz), 3. 56 
(ddd. 1 H, J = l. 3, 8. 5, 10. OH 

z) . 3. 3 9 (s, 3H) , 3. 0 5 (ABX, 1 
H, J = 2. 4, 15. 7Hz), 2. 4 1 (ABX 
Y, 1H, J = l. 3, 3. 3, 15. 7Hz), 1. 30 

4 5 (s, 3H) .1.44 (s. 3H) 
"C-NMRM? h)V (2 2. 5MHz, CCh) 
154. 7. 111. 4. 9 6. 1. 8 0. 6, 7 6. 
2, 6 8. 8, 5 5. 6, 5 3. 5. 2 9. 6, 2 7. 
0. 2 6. 6 

IR^HKneat, enr 1 ) 
3 5 2 2, 2 9 8 2, 29 3 2, 2 8 9 2, 2 824, 
1720, 163 2, 1455, 1381, 1371, 
1 3 3 3. 1 3 0 6, 1 2 6 6. 1 23 1. 1 1 5 1, 
108 9, 103 8. 98 8, 91 8, 87 0, 83 40 
2, 7 9 4, 7 8 0. 6 7 2. 5 9 0. 5 1 8 

mum 2 

5. NDHF - 9 0) 5 5 OmgS*. 
m-f-D'fijyy—'ysyblt. *984 8mg£iDA. 

7)Vd>m&vit». 7*.%-em&vft. **/-;n. 

5mli5 < tc;*0. 3m 1 SJnA^^KSS^a-tf. 
*ViT4, 5- &*?)\,* : ?l'>i>**i') -6- 
(*h*x;*h*v) - 3, 3 a, 4, 5, 6, 7 - ^ 

1 -^>!/-fV**-!fy-)l'8 0mg 50 



($M¥6-2 5 0 3 9 

s**/-;^. 5m uzfemLrnzftTzmmzmm. 

T-52 - t Hn+v^^V- 3, 4 - J^^M^l^ 
v**v) - 5- (;* h*v;< i-^D^+D-/ 
>4 9mgJffc (iR^6 1%) . 
[0 0 8 0] 'H - NMR^* (9 OMHz, C 
Ch, TMS) 

4.52-4. 88 (m, 2H). 4. 38-4. 50 
(m, 1 H) . 3 . 8 0 - 4. 3 0 (m, 4 H) . 3 . 
3 6 (s, 3H) . 2. 3 2 - 2. 8 8 (m, 4H) . 
1. 50 (s, 3H) ,1.46 (s, 3H) 
"C-NMRX^? W (22. 5MHz, CCU) 

2 0 7. 8. 1 1 2. 3. 9 6. 2, 8 0. 4, 7 2. 
8, 6 8. 7, 5 9. 5, 5 6. 6, 5 5. 6, 4 6. 
0. 27. 2. 26. 6. 1 4. 7 
IRX^i'Hl' (neat, cm 1 ) 

3 4 94, 2 9 8 2, 2 9 3 0. 2 8 9 2. 1 7 1 3. 
1 644. 1 4 5 5. 1 3 8 3, 1 3 7 1, 1 3 2 5. 

1 2 2 8. 1 1 6 9. 1 1 5 0. 1 1 0 0. 1 03 8, 
9 9 9, 9 1 8. 8 5 1. 8 0 3, 7 8 7, 6 9 3. 5 

2 7. 50 6,43 9 

[«]»=-7. 3 5" (c = 0. 14, CHCU) 

2 - tF 3\M/- 3, 4 - (V^frtl-Vy? 

**v) -5- Wh*->^h+-» -^DaW/> 

2 2mgtCtfU5^>0. 5ml£iDX., JfcUTO'CTig 
tt,*?>Z.)l&-)l'0. lm 1 5rHn^.T2^fflJS}^U 

it. &.jm.*ft%>mmzm. yx^vx— r^-caa 
hit. ttass-fflsiaw*, *vi-ciaa^7kTj5t#u 

>• 3, 4 - (^>l?;Wfl/>i;t^y) - 5 - <;* 
J^D-v^DV >1. 8mgSi& 

(W8. 8%) . 

[0 0 8 1] NMRX^? (5 0 0MHz, CC 
1«, TMS) 

5. 9 5 6 (dd, 1H, J = l. 2 5, 2. 7 5H 
z) , 5. 4 97 (dd, 1 H, J = l. 2 5, 2. 7 
5Hz) , 4. 8 8 8 (dt, 1 H, J = 2. 7 5. 1 
0. 08Hz), 4. 831 (AB, 1 H, J=6. 6 
5HZ) , 4. 6 9 3 (AB, 1 H, J=6. 65H 
z) , 4. 4 56 (ddd, 1 H, J = 1 . 3 7, 2. 
29, 18. 19Hz), 3. 816 (dd, 1H, J 
= 2. 2 9, 1 0. 0 8Hz). 3. 3 8 7 (d, 3 
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H, J = 0. 9 1 Hz) . 2. 8 14 (dd, 1 H, J 
= 1. 3 7, 18. 7 8Hz) . 2. 612 (dd, 1 
H, J = 5. 0 4, 1 8. 78Hz). 1. 522 

(s. 3H) . 1. 5 0 7 (s, 3H) IRX^kJV 

(neat, cm" 1 ) . 

2 9 84. 2 9 2 8, 1 7 0 2, 1 6 3 6. 1 4 54. 
1 3 8 0, 1 3 7 2, 1 2 3 2, 1 1 5 4, 1 1 4 3. 
1 1 0 3, 1 0 6 4. 1 0 3 8. 1 0 0 3. 9 7 7. 9 
4 6. 9 1 9. 8 6 0. 8 3 8. 8 0 6 

(1) 33&3?HlaT. 2 - tHD^->^^;V- 3, 4 

- iry^^^Vy-y^-y) -5 - (*b*v^h 

->#n'v*U-y>5 6. Smgfc.ktte'x^;!/* 
X*x;PgJ&l 1 2. 3mg5aii'if;l'X-T;l'5 
ml izmmVTz. C <0®m\Z OTTCN, N' -yvi'n 
'\+->;PA;l'*x'f 5 H8 7. 9mg*JPA. 1 BtPHl 
K*£?££Rg&x?;v-c$RLfc. ffifn£&*T 

^TSa-TSJlt^<fcO. Tffi®4*)iti£Wr-5 (5, 6 

- (>'^5 1 ;l/^g 1 W>v^"*>') -4->h=¥->^h + 

2 o-Mr->;M 5?l?MX 

*rmr-hS10 8. 2mgtSfc (W10 0 
%) . 

[0 0 8 2] NMR^JW (90MHz, CCU) 
5:4. 80 (AB, 1H, J = 6. 8Hz) . 4. 6 

3 (AB, 1 H, J = 6.8Hz). 4. 0-4. 5 
(m, 9H) . 3. 3 6 (s, 3H) . 2. 9 7 (d, 

2H, J=21. 5Hz), 2. 4-3. 0(m, 3 
H), 1. 1-1. 6 (m, 12H), 

1 KX-^if hfr (neat, cm" 1 ) 

2 9 8 2, 2 9 3 2. 2 6 2 8. 2 5 24. 1 7 3 7, 
1 6 6 6, 1 4 7 6, 1 44 5. 1 3 7 1. 1 24 0, 
1163, 110 0, 102 7, 972, 917, 84 
5. 7 87. 68 8, 60 1, 5 0 5. 439 

(2) SsSigffiaT. (5, 6- ii>^)V^V> 

- 4 - ;* hJris* h*-> - 2 - t+Vi'i'n 
ylfWX^Ttf-M 
3. 6mg£7-feb-HJ;Hml fc}8#U O^TS 
ftijm8. 4mg*V»T^'fV^'D^X9 1 ;V75 
>6a 1 £iDA, SST1 0BSM£#l/fc. 

iS £ -> U * f)\ A 9 A £ n T h 2f 7 7 4 -5 £ £ 

K<fcD, TSCD^&^^rr^l, 5, 6, 7, 8. 8 a 
8- (i?^5 1 JV^9 1 »^>i 7 ** 

» - 6 -^h+->^h+->- 3H- 2 -^>yt:7> 

-3-:*>2. lmg$#fc 0K$2 3%) . 
[00 8 3] NMRX^J'HI' (90MHz, CC1<) 
a : 5. 9 (b r s, 1 H) , 3. 0-5. 0 (m, 1 



(13) W6-2 50 3 9 

24 

OH) , 2. 0-3. 0 (m, 3H) , 1. 3-1. 5 
(m, 6H) 
&S&03 5 

7)V3>m®%-f. 1, 5, 6,7,8,8a-^*-l}-tF 
n-7,8- &*?-)V* ; f-U>z>*3ri') -6-j*h 
h=*->- 3H- 2 -^>Vtf7>- 3-*>2. 
lmg©h;H>0. 5mlSiSlC -7 8tr*^fti/-f 
y^WAi-^A (0. 5 N h>X>gi£) 18m 
lfciUA. 2&5IS0IE#L;t. 0t:*-C#SLfc^. vX 

->$A-T?8&L*:. fcBETIcSISl.. #f.n^S*-> 
'J * f )V * 7 A t> D v h v y 4 S £ t It «fc 

0. TECOtlft^TS 1 , 5, 6, 7, 8,8 a-'vfrU- 
tHP-7,8- (5^?JMfl'>^tv') -6- 
;* h^->^ h*->- 3 H- 2 -^>7tT5>- 3 

;W3. 8mg«:^fc(Wl 0 096) . 
[0 0 8 4] NMRXIJ'h* (90MHz, CC 
a? 1«) 6:5.62 (brs. 1H), 5.22 (br 
s, 1H). 4.5-4.8 (m, 2 H) , 3.0-4.5 
(m, 6 H) . 3.3 (s, 3 H) . 1.8-2.7 
(m, 3 H) . 1.4 ( s , 6 H) 

1.5,6,7,8,8a-^U-tFD-7,8- ii?*? 
;i^3^>>>:**-» -6-><h*>^h+>-3H- 

2 -0«/tT5>- 3-^— ;V3. SBg^a^^y — 

;wo.6BifcS»u SiST»!«a©p-b;px>x^ 

•3. TE©<gltt^-rs 1 . 5, 6, 7, 8, 8 a-'vHJ" 
kFn- 6 h^->-3-^b*->-3H- 
2~*.>W7>-7, ;H. 3mg£#fc OR 

356 856) . ' ' 

[0 0 8 5] NMRA^ h)V (3 0 OMHz. CC 1 
«) (5:5. 0-5. 66 (m, 2H), 4. 55-4. 8 
5 (m, 2H) . 3. 1 5-4. 2 5 (m, 8H) , 3. 

3 9-3.4 3 (m, 6 H) , 1.9 5-2.8 0 (m, 

40 4H) $mm7 

1, 5, 6, 7, 8, 8 8- {i?*? 
;M^P>v**v) -6-^h*^h*>'-3H- 
2-^>Vt:7>-3-t>2 8. 4mg£;*:5'/— JI/5B 
ItcSSU eN-zjcSftlT-hU^A^Sao. lnl£* 
fcTICflnA. £aT2l$f«8i#bfc. K£&£$?X3MV 

50 *y)V*7A^DThy77>f-caSI"r-5^tk:J:D, 
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TS2©fett^-t5 (2-t KD+->^^JV- 3, 4 - 

-» •>i'DA^J''JT>»K^f;i'52 5. 4mg#& 
(1R^8 0%) . 

[0 0 8 6] FDBftX'^Hl' 
[M] * 2 8 4 

>&&*?^3 1. 6mg43it;o-nhD^>-t?>-bk iff 
^-;P->7-H2 7. 2mg^xh7bHn77>5mliC 
®BL. h')7?)\'-fcX7J>2 4. 2ng£xb7k K 

7L>?n-?h#7y-cvmm?zzt\z£Q. (2- 
(o-r hn'Of >t^;wf;i'- 3, 4 - (v 

^JM^ - 5-^ h=¥->^ -> 
^□A^y'jT>S^fM4 4 OmgUfc. 
n$rh7t HD77>IC®«U ?k?&Tfc3 0%iS® 
ft*sg*l$ (150.0 5 Bi) fcSTFU II-C3^rfl 20 
mWLTz. #Stt£K£8£i>X? 1 ;PX-^T#S? 
U >:*5S8:J- h 'J A7k®?& £Jfi*-ett#U 

<D%)&mtZ> (2-^5 1 V>-3,4- (v>;<?;M 
-5 -;*!»*->;* ->?n'\* 
S/Ux>5J&*?Ml'£l 8 8mg$;fe 0K3S6 3*) . 

[0 0 8 7] FDHSX"^ 

[M] * 2 9 8 

(2-*?W>-3, 4- (5>;*?\>Ioiy-l'>-:^Mr 

;* 9^0-2 9. 8mgShM>5m 1 |CS§»U -7 8 
"CT*jBfciM V7?)l>7)VS.-<y& ( 1 M'v*^® 
80 £0. 4ml STL*:.. R*SSS 0-C*T#iaL& 

®&Ltc. S»£&*&BW-hU£ATf£$U£Sh a 

-<T«S-r*^ttrJ;r). TS04jJttS^rT5 (2-* 40 
?l>>-3, 4- (S^^^UVS^+v) -5- 

5. 4mg#& (42359 4*0 . 

[0 0 8 8] FDSfiX^ 

[M] ♦ 2 7 0 
gKfll 0 

(2-*9-V>-3, 4- (y^^;p^^w>i?*=¥- 
» -5-* h=¥-» ->?D'\*-> , Jx>St& 

*^JP2 9. 8mg£K>H>5m 1 IC&S?U - 7 8 



§5S?6-2 5 0 3 9 

WO SrO. 15mlirFL/t. 3 0#[HHg#L;fc&. * 
SJQA. t5HTS^SS£0'CaT#Sbfc'<g. i^X^;V 

^tlCJ:0. TECftftSW-T* (2-*^U>-3, 
4- (y^5 L ;V^9 1 l'>^*v) -5-*h*v;*h 
->^n^->'Jx>7-k^7Jl-xt H5:l 5. 0 
mgSlt (iR^ 5 6 96) . 

[0 0 8 9] FDSSX^Hl' 

[M] ' 2 6 8 
HJSfiSIl 1 

(2-^^U>-3, 4- (v* 3^;* 9^ 
» - 5-* h*~>;* h=¥v) ->^U'\+viJ7 ; >7-fe 
h7Jl/7 ; tH2 6. 8mgSl^;-*2mll:Slf 
U *&TK#$fc*9&±hU£A3mg£;&nA/t. 
3 0#fcUa#Lfc&. i^X^X"^^^:®^ 

•7h^57^TfilS-r2.Ci:(C<fcD, (2-*^U>- 
3, 4- (v^^;V^5 1 l^>^+-» 
^ h + y?D^yUf>I?y-M2 5.4ni 
g#fc (42359 4%) . 
[0 0 9 0] £JSW1 2 
SliStfl 1 lC:fcV>T. 4, 5- <v*5 L ;i';<5 L U>i*:*=* 
-» -3-^b+->^h*->-6-'\y7 1 ^— 
A 8 9. 5mg©^t>0IC4, 5- (v^?;l'^9 L V> 

-3- (t -^^I'V^^Vv'U^^v) 
-6-A^ft-W+->A113. 7mgSIWcH 

TiH©«)ttS ; tT5 4, 5- (-^f;wfu> 
-6- (t-^;v5?^5 1 ;p-> 1 J^*-» 

-3, 3 a, 4, 5, 6, 7 —^*itk Ha- 2, 1- 
^>y-f V**lhA-;l'£6 2. 4mg#&(iR^5 5 
IK) . 

[0 0 9 1] FDHfiX^MV 
[M] * 3 5 7 

1, 5, 6, 7, 8, 8a-^tkFn-7, 8- 
-3H-2-^>'yt:7>-3-^->2 84mgS/? 

y-jV5 0mi t*5mi(cs»u j»«a©p-K>i' 
x>x;v*>®5ftiA> lJSfflM&sssbfc. 
S*»«Sll©*fr»^ yx^x-T-^-catBLfc. 

u ->u*yjvA5A^n-7h^57^-cas-rie:t 

Kit), Tffi©^ftS^fT5 1, 5, 6, 7, 8, 8 a 
-AWtHQ-6, 7, 8-hUkHo*v-3H- 
2-^>ytf7>-3-*>Sl HmgSfc (1R^5 
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7 56) . 

[0 0 9 21 FDSSX^ h)V 
[M] ♦ 2 0 0 
£J8«1 4 

1, 5, 6, 7, 8, 8a-AWkFD-6, 7, 8 
- HJ k Ha+->- 3H- 2 -t>7k7>- 3 -:*> 
1 0 0mgSlW? : l/>l 0mlfc8)»U 
tf'J v>3 0 OmgiJckt/JHtT-fegMPS 0 Omg£jJD 
A. SST-Sa^bfc. KJ&SfcKKx^T^R 

^*>"^AT$£ftLfe. «£T«c«i8u ->y*y;v;& 

7A^DVh^77^-ClllS-r5^tKi;0, 1, 5, 
6, 7, 8, 8 a-'v^k Ha-6, 7, 8-HJ7 
-fch*->-3H-2-^>\/k7>-3-;t->£l 4 3 
mgg£ (W8 8X) . 
[0 0 9 3] 5111091 5 

4, 5- (iTM-frM-VyVttiy) -6- (*H* 
^H*^) -3, 3 a, 4, 5, 6, 
2,1 -'OV-f V^^lt'/— JW2 5 TmgSf ht H 
D77> 1 0m 1 lcS#L. lN-Mlml £ft)AT 

USATtfcJ&Lfc. SJ£Ttci§8U #SiifcB)6£-> 
u * y ^ 5 a ^ d h if y y ■< TfflS-r <& c: t ic J: 

D, TE©ig5'(4$rWr2.4, 5-ytHD^>-6- 
(;* h*v* H+i') -3,3 3,4,5,6,7-aW 

k HO- 2. 1 -^>7-f y 7— ;H 6 7mg* 

(JR2&7 7 56) . 
[0 0 9 4] FDMSX^WV 
[M] * 2 17 

3£6£0U6 

4, 5-S?kKD*->-6- - 
3, 3 a, 4, 5, 6, 7-^tl«D-2, 1-1> % M 
V**W—)]'2 1 7mg£M^? : l/>l 0ml ICS 
M U #?&TIC k U 1 m 1 W>-V9 ufr&M^fr 
1 0 OmgiEMfc. £i!T3l§H8#b*!:. 

VIZ. h U iftETfcSISUT 

STicilckD. TS©'giSSWrS4-kHn*-> 
-5-/ h*v*;PiHx;P**v-6- WF+^h 
*v) -3, 3 a, 4, 5, 6, 7-^tHo-2, 1- 
^>7-f VttVJ-A'l 3 7mgS^lt (iR^5 0 
56) . 

[0 0 9 5] FDMSX^h)!/ 
[M] * 2 7 5 

m&mi 7 . 

4-kh , o+->-5-> h*i/*;i'#x;v^-+->- 6 - 

<* H=*->;*H*V') - 3, 3 a, 4, 5, 6, 7-A+t 
k HD - 2, 1 -^>y-fy^-^y-;V2 7 5mg£ 



(15) 4#Bi¥6-2 5 0 3 9 . 
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mc^=f-V>\ 0ml ICSSU -T 5^7-^2 0 0m 
g35£tft-7?)li?* : ?)H'V)U?U') H2 2 6mg 
SUP A. £i&T-#a#Lfc. K&i££vX3\>H-T- 
;i^f&RU *i£8t. fit*. AS7KTffi*ft#tfc. 

■sass^S' y *y;v# 5 a* n ? h 4/7 7 Tfijsrr* 

iltJcfcy. TS©«H±SWT2. 4 - (t-79\fc5?;< 
'J - 5 -;* h*->*;l'#X)V:i-*S'- 

6- (*h*->*H*-» -3,3 3.4,5,6.7-^ 
JO +lJ-k HD- 2, 1 -^>V-f V***7-Jl'S2 8 5 
rngft (iR2g7 3 56) . 
[0 0 9 6] FDnS.X^h)U 
[M] * 3 8 9 
&K011 8 

4.5- (v^^^^l^V-^+v) -6- (t-7 
Tfr-JtrjWsVfrtt's) -3. 3 a. 4, 5, 6, 7- 
A+fkHD-2, 1 -^>7-f V**U-y-)P3 2 7 
mg5f HkHO77>10mll:g»U 1N-:S& 
lm 1 *JHATSS-C4«ram8 ! b&. ylfJU-r 

a; ^-psru a#;*a?<pfnu ^rsjf u 
£ nfcsai * -> u * yv* 7 a ? n v h ^7 y ■< mm. 

•T2.Ctlc.ty, Tf2©4&ft£*rr* 4 , 5-^k Hn 
+ ->-6- (t -^^y^^e/ij;^^^) -3. 
3 a. 4, 5. 6. 7-A^kHD-2, 1 -"*>7-fV 
*+1>-V-;i'* 1 9 6mg#7c 0K3S6 8%) . 

[0 0 9 7] FDSfiX^h^ 

[M] * 2 8 7 

<mm\ 9 

30 4, S-vkHn + S'-e- (t-73Ml'X*9MV>'y 
)^*-» -3,3a,4,5 > 6,7-^1fkHo-2, 
1 -^>7-f VttW—)V2 8 7mg£fflfc*3 1 l'> 
1 0m 1 CiSfllU *&TtC-f 5^7-^2 0 0mg*5 
t - y=j-)\,>>* J-ft-s UJU'D'J H 2 2 6mgS2Bl 
A. ^S"C-*Ji»bfe„ S^^S^X^^X-xAT? 

aw*. fts*Tja*ft»ufc. 
^®^-hy>>ATiysu METicsisuT^e.n-5® 
a£ -> y *y;p* 7 a* d-7 h ^ 7 a ~c®m-z z t 

fciD. TK<D4&&S*r-rS4, 6-kX (t-y?;v 
40 WJM+-» - 5-k Ho+->- 3, 3 a, 
4. 5, 6.7-'\*-y-kHO-2. l-O'/'fy*^ 
y-;V£2 6 5mg®& (iR^6 656) . 

[0 0 9 8] FDHST.^h^ 

[M] ♦ 4 0 1 
gyS092O 

4.6- kx (t -7^;vi>*^->y;M-*->) -5 

-k HD+5--3.-3 a. 4, 5, 6.7-^*kHD- 

2. i -^>y-fy**u-y-;i'4 o lmgsaw? 

SO 4-i?*?)l7S.S k'J>?>0. 5 g^iDAfcS. iHfc 
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#P¥6- 2 5 0 3 9 



29 

7-fe5MH 0 Omg^iDx., Sfi-C-«}S#L&. 

-7-fe h + ->-4, 6-fX (t-^^y^^v'J 
;^**-» - 3, 3 a, 4, 5, 6, Fa-2, 
1 -^^'/-fVtW-^SSS 5mg#7h (l$8 
0%) . 

[0 0 9 9] FDMSX^ 
[M] * 4 4 3 
£i60>l2 1 

SIJS0!l2lCi5ViT, 4,5- (•^^W?V>>'** 
-» - 6 h*v;<h*->- 3, 3 a, 4, 5, 6, 7- 
^^-tJ-t Fn-2,1 -sOVIVXZ-yV-JUORt) 
Q\Z 5-7-feh*v-4, 6 -fX (t-^^v^? 1 
;l,->'J^^-*-» - 3, 3 a, 4, 5, 6, 7 -A+iJ-fc H 
□ — 2 , 1 -^>\Af ^JS052 

t)ttS^-r«.4-7-feb*->-3, 5 -fx (t-7 - ^ 

D'V+D-y 7 2 

[0 10 0] FDMttX^ h)V 

[M] ♦ 4 4 6 
sfeffifl!2 2 

(y^f;Mfl'>yt+i') -5- (^b+v^h* 
v) vi7D^-t)-/>rortt)?)IC4-7-bh ; ¥->-3 > 
5 -fX (t -7?;i^*3^J/U;V**v) -2-t 

$^-r-5 7-7-feh*J/-6, 8-fX (t-X^v 
*3 1 ;i'i'y;M-*-» -1, 5. 6. 7, 8, 8 a-'v*-!*- 
t HD-3H-2-^>yf5>-3-*>S;3 4?gO 



30 



[0 10 1] fdhsx^K;v 
[M] * 4 7 0 
12 3 

|7IC:i3HT. 1, 5, 6, 7, 8, 8 a-A+tft H 
□ -7,8- (i>*? : ;i'*5 1 l'>S>:**i') 
h*y- 3H- 2 -'OVtf 5>- 3 
fc0l;7-7t^>-6, 8 -fx (t-^;kv^ 
=?)\>i'V)V*3(-i') -1,5,6,7, 8, 8a-^tk 
Kd-3H-2-^>*/f 5>-3-^->Sffl^ gJS 

^7tciisi;TS*^i;»®«SJ£fT5c:tic<J;»3. T 

E©igjtt*%-r5 (3.5-fX (t-ymV*?* 
v'J;V**» -4-kHo+y-2-kHP*^g : 
;W ->i'n>\+v'U7 ; >SS><5 1 ;PS8 1X©iR$-C# 
It. 



[M] * 4 6 0 
301012 4 

*JS^8(Cfe^T. (2-tKD + y^^-3,4- 
-» ->^D'\+->>Jx>SK^5 1 ;i'©^b0lC (3,5 

- fx ( t - 7?;i-i^3^>'j;w-*->) - 4 - 1 H 

£fr5 -ifc-fcO. Tf2<D#>ft£:*rf -5 3, 5 -f X 

i0 ( t - - 4 - 1 H d*-> 

-2-pt?U>->5'D'\*vUx>Bt®^^^5 IX 

[0102] fdjisx^ 

[M] * 4 4 2 
5 

3, 5-fX (.X--r^)V=J^)V^))^^U) -4 
-kHD + y-2-^fl/Vy^PA+y'jTVSt^ 
4 2ragSS(b^? : L'>2 0ml f'J 
^>Slml. 4-v^^Jl/75y f 'Jv>*M!SS* 

a? vi-r^^>x;p*^;vi7o»j H£i 5 OmgjDA, 

0, TIB©fett^-r-5 3. 5 -fx (t-^?;V5?^ 

-4- (^^>x^*-;^^v) 

- 2 - ;* ^ U >•> 2 d >j ^>Rit ;* f^Sffc. 

[0 10 3] FDStfiX"^ 
[M] * 5 2 0 
30 ##03 1 4 

3 , 5 - fx ( t - :/^;p;>;*^>-> , j;M-*-» - 4 

- (^^>x;V3js^;>^-*-» -2-^5 1 l^>->^n'\ 
+->'Jr>8®^fJl'5 2mg$fb5kFD75>l 
OmlCSfllU ^fchy^V^kfctfsRy^A 
©lM^h5hl»D'75>>iS£lm] SflSTU gi&T 
6^fflSjttfc. ^snfeSfciSlCSmx^VS^fc: 

fttt$*fr^>2- (3, 5 -fX (t 

•> i ;*t+y) - 2-ifl/>y?OA+yiJT» X 

^y-M3 5mg#fc. Sax^NVx-^ttXSt 

[0104] M 6 9"C 



[a] "» +7.9" (c = 0. 4, X?/-)V) 

4, 5- (>>;t^;M3 1 l'>S>**-» - 3- (1-X 
50 ->I •» - 6 - AT"? j-W* i'i 1.00 
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5 >0. 2mllCjOAfc. OV>T 1 0 b U 

-CSS-r^^^l'^O. Tffi©«ltt*«t54, 5- 
{f.^Vy-stti') -6- (l-Xht->Iht-» 
-3, 3 a, 4. 5. 6,7-^tfcHa-2, 1 -tW 

[0 105] NMR^^?hJV (9 0MHz, CC 
],) 5:4.8-5.0 (m, 1H) . 4.38-4.8 

(m, 2 H) . 3.2-4.38 (m, 5 H) . 3.0 
7, 3.08 (dd, 1H, 2.6, 4.6Hz). 2.2 
-2.6 (m, 1H), 1.4 4 (s, 3H) , 1.4 2 

(s, 3H) . 1.3 1 (d, J = 5. 5Hz, 3H) . 
1.19 (t, J = 7. OHz, 3H) 

sas^2 7 

77X3C5*--'7W-2 UimyT'OtrS.tl 
;H*3t£tt§S. NDHF- 9 0) 5.9 8g*tD. 

IC*^S8 8 8mg£JP;tv 7->K*>B&U :3UT*3l 
TSSSbfc. *9J— ;W2 5bI, TkeolSrJnATtf^K 
SiSfSPS-frfc. 4,5- (pt^l^V^^-^v) -6- 
(1 -Xh*->Xh*» -3,3 3,4,5,6,7-^ 
*1^t HD-2, l-^>y-fV**-^7-;V2.03g 

1 3KW»^bfc. £&«*yx?;H-x,>l'-e$& 
i!fe»bitC5^, WMT^vC'A'CeiSl. iftBET 
^^^TaS-r^CtlcAO. TffiC^ttS^TS 2 - 

tHn+-»?;v- 3, A-vtJ-frtJ-vyv** 
v) -5- (l-ih*yih*-/) *s{rw\*1}-;> 
SI. 3 9 g#fc. 

[0 106] NMRX^^h^ (90MHz, CC 
1 .) 3:4.8-5.0 (m, 1H) , 4.45 (m, 1 
H) , 3. 8-4. 3 (m, 4H) > 3. 3-3. 8 <m, 
2H) . 2. 3-2. 9 (m. 4H) , 1.4 9 (s, 3 
H) . 1.3 0 (d, J = 5. 5 Hz, 3 H) . 1.18 

(t, J = 7. OHz, 3H) 

$mm2 8 

-5- (l -xh+->ih*-» *strwv*V 
/>7 6 5ag£&8Mg<fc*? 1 l'>7ralK:}g#U OXr? 
h'JX^75>l. 2ml, N.N-^^ysytru 
i?> 5 5 . 6mg. t - :/?jV5>*^5''J;l'* O'U H 5 

2 omgsjn*., or-ci 3©ram»ufc. #&nfcsjfc 



ftK¥6-25 0 39 

m-rzcttz&v. TE©!gitt^-r-5 2 - a -7^ 

*y^f*-/UM+->^f;i') -3,4- (v*^ 
^?l^>v**-» -5- (l-Ih+->lh+-» -> 
? a^u-y >£ 1 . 0 4 g 
[0 10 7] NMR^^? (9 0MHz, CC 
\t) 3:4. 8-5. 02 (m, 1H) . 4.3-4.6 
(m, 2H) , 4. 0-4. 3 (m, 1 H) . 3.4-4. 
10 0 (m, 4 H) . 2.2-2.9 (m, 3H). 1.49 
(s, 3H) , 1.45 (s, 3H) , 1.29 (d, J 
= 5.3Hz, 3H) , 1.18 (t, J = 7.0Hz, 
3H) . 0.87 (s. 9H) . 0.07 (s, 6H) 
«£0i!2 9 

7Jl/J>^S§tT, v->5'D'v*^;V75>0. 8 OdI 
S%jSxh5kH075>7aillCg^U -20CT!/ 
y^'J^C'AO^+iJ-^S (1 • 6 3N, 3.9 6mmo 

i>*in*.. 3oftmmnvtz. -7 8-ck*«s&. x? 

JK-'J^f^vU^Ttf- hO. 7 3ml£3nA. -7 

a? 8"c-pieraa»bit. 2- (t 

-3,4- (vu-ivu-Xsy-J** 
-» -5- (l-ih4>'iW-» ->?c>'v*-!JV> 
8 0 2mg^lf;^h5t HD77>6b1IcS^U -7 

8CTiTifc. 2«p B ijg#bfc©-&. o'ctrs^PBm 

#U K£S£*©AofclN-iIi$lc;6tf;fc. i>x^ 

# a v 1-^5 7 ^TfS&T* 
30 WTS (2- (t 

)V> -3,4- (v^^^^^V^^*^^) -5- 
(l-il>+->ih+-» v'£D'V*->'Jx» SSI 
?M7 0 4 ms#> ®»© 2 - ( t - •??)Vi>*1 L )\ri' 
VJVttzstZ-M -3,4- (-^/^V^^VV^* 
-5- (-1 -Ih*->Xh*» >£D'V* 1 1*V 
>£2 2 7mg[HWZLfc. 

[0108] NMR*-*£ Ml' (90MHz, CC 
10 3 : 5. 7 3 (s, 1 H) . 4. 7-5.0 (m, 1 
H) , 4.14 (q, J = 7.3HZ, 2 H) . 3.2- 
40 3.8 (m, 4H), 2.6 9 (bddd, J = 1.0. 
1.5, 6.7Hz. 2H) . 1.42 (s. 6H), 1. 
29 (d, J = 5.3Hz. 3H) , 1.26 (t. J = 
7.3Hz. 3H). 0.88 (s, 9H) , 0.12 
(s, 3H) ,0.05 (s, 3H) 

^siW3 0 

(2- (t fris*) tott'st^M - 

3, 4- AV^yyu-vyvttiS) -5- (i-x 

h)VX> 1 OmlfcSJSU - 7 8'Cr**ft;i?'f 
50 V73 L )l7)\>$.xV&4. 7b1 (2N-A*-9->Si«. 



— 40&- 
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9. 4 dbo 1) ZMfLSftWmhlt. OX;-VSftTmW 
Ltz<D*>, 1 0X-fc«*8»£R£fflca<e<fcSihr 

£0, TI2©tieS:*-r2. (2- (t-^l/v^^P 
vUJV**->^^JW -3,4- (v^5=-;M^U>J? 

-5 - (1 -Xh*->Xh+-» yJQAty 
Ur» X*/-;K£ 1.47 gfflt. 10 

[0 1091 NMRX^Jh* (90MHz, CC 
I 4 ) (5:5.64 (bt, J = 6.8Hz, 1 H) , 4. 
7-4.9 (m, 1 H) . 3.08-4.4 (m, 7 
H) . 3.48 (q, J = 7Hz, 2 H) . 2.0-3. 
0 8 (m, 3H), 1.4 1 (s. 6 H) . 1.2 0 

(t, J = 7.0Hz, 3H) , 1.04-1.4 (m, 
3H). 0.90 (s, 9H), 0.08 (s, 6H) 
1 

mm&i2 eicfc^x. 4,5- (->^f;Mfv>y* 

-3- (l-IhtvlWy) -6--V7X7" 20 
-;^^r->A 1 . 0 0 g Oftfc X) \Z 4 , 5 - (vy^A;* 
9 1 U>v**v) -3- (t -7~3 L )V-S7^-)\,i'*))V 
^-*v) - 6 - A^Tt-^*4yi» 1 . 5 8 gSffll> 

Tc&.mmmm2 6 tmm\zKfm.tf%i&m®.*fto z. 

ttCiD, T8B©t)14^ ; t-r5 4, 5- (^?;m? 
1/>v**v) -6- (t -my7i;*->UW 
*v) -3,33,4,5,6,7-^^1*0-2,1- 

'^y-fyw/Hi'S: 1.21 g#fc. 

[0 110] FDSST.^ hA 

[M] ♦ 4 5 1 50 
5&6S09 3 2 

(2- (t -^;i-y^^^->u;i-**>'^5 1 ;w - 

3,4- (^fWfl/i'^i/) -5- d-x 
h + + ^DA+y'Jf^) SSlfil'O. 

4 7 2g$xK5tFD75>5mllcS»U, 1M-7 
yft^h^r/^VTV^X^A-xh^t: HD75>S 

x-tsjvtsru ©fast*. ■Dwmiiimx.-vVi 

7-f-Cfi?g-f SrtKiD. (2-t Ka*->*?MW- 
3,4- (i^^M^UVv**;-') -5- (1-X 

[0 111] #e.nfc (2-kHn^^-3, 4 
- (v^^^^WVv^v) -5- (1-I^y 

Xh*-» y^0^yU7» mm3Lmzvo-j> 
SaHzmmV* ^^^M-^c^N.l 2g£ 

yx^^x— r^TlSRL. ISfPfflW*, ^HTffiSlft 50 



1$B3¥6-2 5 03 9 

METtSfSLT^SnSSaSvU^yA^A^D 

S (2 -*^ly>- 3. 4 - (=J*3-)V*3-\s>z;*3f- 
» -5- (1-Xh+ylWy) y?0^yiJr 
» it«X^A£ 0. 2 8 2 g^fc. 

[0112] FDsax^h;v 

[M] * 3 4 0 
Sffi0l3 3 

(2 -*?U>- 3, 4 - (>>>^Jl'^?^>v'** 
v) -5- (1-lh+ylh+y) ^Jtd^J'Ut 

» imxg\>vo. 3 4 g^x^y-^smitcs^u 
«KS©tf'Jvx^A p-h;vx>7.;P*^— h£im 
at^s-ci 5^pflm^bfc. shiest* sin*.. 
-✓x^Ax-^A-Tttaiu «tb?££fia?t]&ig*Tft?§> 

Lfc. «#fc8^*->$AT?$aSU M£ETKjgBil> 

x n e, n s s a * -> »j * y 7 a ^ d v h ^ 5 7 j t 

>-3.4- (y^?JM5 : l'>y«y) -5-tH 
D^->->i7D'\^v'Jx» #8X?;i>£0. 2 0 2 g 

[0 113] FDRax^hJV 
[M] ' 2 6 8 
5IJ60S3 4 

(2-*?\s>- 3, 4- (-JtffrM'Vyi?** 

-» - 5-fc FD*->V-i7D'\*>''j7 i » iSlWl' 

0. 2 6 8 gSSfcy^l^SmllCiSSfU -fS^/— 
AO. 2 0 4 gMt;t-7'9 : ;l'y7i^yij;i/?P 

|JF0.30 g£taAT§aT3l$mJS#l.;fc. 

vx^Ax-xATfi&tiiU ttfflffiSfiSlP 
Aa*Tft»Lfc. SbKlSS^*->9AT«»U.» 

ET»cisfiSbT#6n5sa*-> , j*yjt'735A^DT 

(2-*?U>-3,4- (-^yt?;Vyt5 1 l'>v?*+ 
-» -5- (t-'7W7i^yUW*y) 
0^*y'Jf» S*8X^A£0. 4 5 0 g#Sr. 

[0 114] FDSSX^ FA- 

[M] ' 5 0 6 
SW60J3 5 

(2-^5 1 l'>-3,4- (y^^V^^V^^^^ 
v) -5- (t-7»-/7i^yiJM4y) >^ 
D'v*v l Jx» SSX^VO. 5 0 6 g£X^y-;P 

iodicssfu M»s©p-h;px>xA*>8£io 
ns^aifc -> u 9 a* P7h^7^ -csss-r 

3,4-ykHD^y-5- (t-^?^?!-^ 
UM+y) yi'D^yiJ^) BJKx^ASO. 4 
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0 5 g^fc. 

[0 115] FDmMZ^? h)l> 
[M] * 4 6 6 
§ty&0!3 6 

(2-^fU>'-3 ) 4-ytFa+->-5- (t-? 

SX3MV0. 4 6 6 s^it^^U>5a\\zmmL. -i 
S.yV—)lO. 2 0 4 gfeitft -^y7i-JVy 
UMD'J HO. 3 0 g^JJDxTSia-C3^rPflffi^b 

(3,5-tfX- (t-^y7i^-> 
•JJV*=¥» -4-bHD*->-2-^^l^>-v^a 
^•>'Jf» #B$X3Ml-£0. 6 64gfit. 

[0 116] FDBSX^ h)V 

[M] * 7 0 4 
SO£fis|3 7 

(3. 5 -fX- (t-T"?*-/?!^ 1 ;*** 
i» - 4 - 1 Ha+->- 2 l/>->^ P'v+yU 

^» SSI^O. 7 0 4 g£WH>2 0BllC*g#? 
U - 7 81C-C1 N-7ks?Sft;>M" V7*f*7a'5-yA 
/^-9->&J8c2. 5ml^SSTbfc. 1 U$|BHft#bfc© 
^S&Stc&ttT^x^x-xJi'TiStfjLifc. fc& 
*I*&Bt:rHJ'7ATf$;& 

WTS (3,5-tfX- (t-7fAy7izA->'j;k 
Jt+v) -4-tHD*->-2-^V>-^D'\+ 
S''Jx» X:?y-JH&5 1 lmgSfc. 
[0 117] FDggX^ HP [M] * 6 6 2 
8 

(3, 5 -tX- {t-75 L JUi?yx-fr*'V)\'** 
is) - 4 - k H n+->- 2 - ^f V>->f DA*y >J 
5r» X^y-^6 6 2u«^Sft;^^^>l OmlKSgf 
U tTU^x^A p-h;WX>XJP*^— hsfiyss 
inAfc©£> *»Tlc-^kKat5>l 0 Omgi&fl:;* 

kHDt7>-2--fM+ylf l Jr» -2,6- 
tfX- (t-7f;l'y7i^y>JM*y) -3-* 
fl/y-y^D^t/-MTh7kFD77>10 
mlCS^U TfcsSi-fc:*- h U •? A 2 SmgOT^^fcFnx 
5>5ml!i33SK:i8Tb£. 5 0'CtcilD&Lfc©S. & 

**fc*ttTi>x^;VX-x;l<Til&aiL;fc. jfiajftSS 
fll&ifrfcTft&U £&*6558:f i HJ'7AT&i8U &JEE 

Ttatsi-fc. nenfc (4-7 , j;p**>'-3, s- 



(19) *H8¥6-2 5 0 3 9 

56 

tfX- (t -73%ll'v7xXJP->lJjkt*->) -2-* 
5 1 V>-->i'D'\^>'U5r» X5MVxb5t FDtf^ 
>-2-fM-fMf h7kh"D77>l OnlfcS 
»U 9-*5fcfv'i'a [3.3,1] /^->01N^H 
5kHD75 >8M 1 ml £*fcTKlnA. ^ST 1 

*^TC 1 N-*8tfc:f- b 'J -7A 1 mlfcitf 
3 5 % j§Kfc*3&7k 0 . 3 Bl £SnA. 1 &$lM#L1t. 
EfcaS^x^x-x^-CSRU ^^5S8^-h 

- (4- (5 L h5hHDt!5>-2-'f;W^->xg 1 U 
x» -2,6-t!X- (t -^^v7xx;V->>JJP 
^-+» -3-^5 ; U>->^n'\+v;V^v') 7dA 
>- 1 -^"-^£4 2 7mg#&. 
[0 1 1 8] ±Elt±0#^nfc3- (4- (rF5fc 
HPk!5>-2 — fM+yxfU7» -2.6-tT 
X- (t-r/^^xX^vUJI^v) -3-*^ 
U>->i/D'\*v;i'^-» 7nA>-l-*—)V4 0 
20 2mg££{fc>^l'>l ObIKS&U, ^S^/-;^ 8 
Bg^iDAit©^, *STT?t-7f;V-y7i^y'J/I' 
£ n >J F 2 0 6mg£flDA, iST 3 !§KJl#Lfc. 
»«fi*8Ufc©5.' X^y-^fcitff&itgSriDA. 1 

mmtmhft. RiSttSryx^^x— r^-cisfflu. ts 

5A^DTb^57^-C«Sr5CtlC«fcD, Tffi©#» 
it SWT* (4- (3-t-7fJky7i=Jl'y | JW 
*y7D*+y) -3,5-tfX- (t-7"f*y7i 

» x*/-;l/£4 0 7mgf§;fc. 

[0 119] FDHftX^^b;V 

[M] * 9 5 8 
#^091 5 

N-£Dn3/V#iM'3F14 0mg£&ft;;*? 1 l'>l 0 
ml CMS U 0'CTv'^5 1 ;VX;PX-<K7 4ing$jDAT 
St#U -2 5"Cfc»SlbT (4- O-t-ttfri? 
7i=*y'JA*+y7"n#*y) -3,5-HX- 
( t - X^l-i? x xx;v-> «J - 2 - * P > 

40 y^DA+yiJ7» X^/— ;P9 5 8ogSigfl:^?l' 
>2BlK:8&Lfci§«S£i8TU O-CT^BtHfittfb 

fc. SflnA, -Ji^n-fWfflffli/ 

j®Lfc©5. SJETfcSISLT (4- 
y7i^5' l JM+y7'D#*-» -3.5-tTX- 

( t -x'9 1 ;vv7xx;i'->U7i'**v) - 2 -t^^w> 

yi>DA+y'J7» lWP7-f HS9 3 1 Bg# 

[0 12 0] (4 - (3 - t -7»y7i^yUA 
50 *=*->7'n3S*>') -3,5-tTX- 
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x-^v'J.fl^Mry) - 2-^^^>v-^D-N*->'Jx 

h7t KnX7>8»2iDg£0'CTirFU S&ICTl 
a o*;VAtc@#LT 5 ThOV 

A-y-;i/77-f h*$>& #418. aw*. 
zuvhtfyyj-vmm-rzztiz&t). (4-0- j<? 

t - ;^7i^i/iJJVt+yyD**y) -3, 

5 -fx- (t -79 1 ;^7x-^->>j;v*+-» -2 

[01 21] ##01 1 6 

(4 - (3- t -y^)V-Jy^-)V^^)V^^yn^ 
-3, 5 -fx- (t -7"f^7i^->'JJ|/ 
-2-^? 1 l/>v^n'\+->iJx» x^v* 
7xx;i>*xx^>:**-tKK5 7 lsgSTl-7tKn 
x7>5Ditc^b» O^Tl N-r/^Ug^A/^ 30 
*D->$S£0. 5ml£STl-. 1 SftmmftLtz. KJ& 

fStfc 1 - (1 , s-i?*?)i- 5- h 'Ji5\^->y;i^ 

^v"\^->;i/) - 7 a 2, 3, 3 a, 4, 5, 6, 

7, 7 a-*7^tFD-f>T>-4-*>l 9 7ng£: 



®H¥6-2 50 3 9 

38 

f h5h HD77>2iDl*6^-SSat*fSTU SiST 

A^nvhy57wT^§S-r^CtlcJ:>J, (2- (3 
- t - 7"f Ay7iz;P->iJM+->7'P#*y) - 
1 , 3 - fX- ( t -7"f*y7i-;l->yM*y) 
-2 5- 1 0-t33|/ 

X^-5.7, 10 (19) -HJX>£5 0 7ng*#;fc. 

[0 12 2] (2- (3-t-7"W7ir^y'Jjl- 
^v^Dtf+v) -1,3-fX- (t-y?)li/y 

1- *y 'J - 2 5 - HJ I?*y»JM+y 
-9,1 0-t33 UX^-5, 7, 1 0 (19) - MJ 
X>^f h7k h*D77>l Onllc8#U 7y4frr h 

*yM7A7DYh^77^ TSS-TiiilCtO. 

2- (3-tHD + yT'D^y) -1,25-ytH 
a4->f^5>D 3 Sl 7 2mg1iit. ^5nfc2- (3 
- 1 HD^y7"D#ty), -1,2 5-yt Hn + 5/f 
? 5 >D 3 <0®&m «, [&P8B3 6 3- 1 0 7 9 2 



7D>l"!-yffl^ 

(5i)iDt.ci.« mim^ irftmw&n fi 

C 0 7 C 69/732 2 9279-4H 

C 0 7 D 261/20 

311/74 7252-4 C 
// C 0 7 D 317/20 

317/46 
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